Fourteen babies with hyaline membrane disease were treated with artificial respiration using intermittent positive pressure. At present six children are in good health; four still show alterations on the chest radiograph. Eight babies died; in these, high pressures (50 cm. H20 on the average) were used with high concentrations of oxygen (up to 100%). Severe pulmonary changes were found. The lungs were heavy and non-aerated. There was emphysema only in the child treated for six weeks. Bronchi and bronchioli showed a marked epithelial hyperplasia as well as squamous-cell metaplasia, whereas at other sites epithelial necrosis was apparent. The muscular layer was hypertrophic and mucous glands appeared hyperplastic. Hyaline membranes containing bilirubin pigment were found in six of the eight cases. The alveolar epithelium was extremely atypical. The interstitium showed a proliferation of fibroblasts which resulted in a pronounced interstitial fibrosis in the child treated for six weeks. It is suggested that this treatment may aggravate the pathological changes caused by the hyaline membrane disease itself. Therefore, artificial positive pressure respiration should be used only when other measures fail to help the infant during the period when spontaneous recovery is possible.
In spite of many clinical investigations and of much experimental work the aetiology and pathogenesis of the hyaline membrane disease (H.M.D.) of the newborn infant is still unknown.
The mortality in premature infants remains high, especially in infants born after a gestation of less than 34 weeks, in spite of treatment with oxygen and intravenous infusions of glucose and alkaline fluids.
In (Table) with clinical respiratory distress syndrome were treated with artificial respiration, using the so-called Keuskamp Amsterdam infant ventilator, which is based on a modified Ayre's T-piece (Keuskamp, 1963 During the first week radiographs showed progressive opacification of both lung fields; weaning from the respirator proved to be impossible. Pressures necessary for ventilation had to be increased and at last pressures of 60 cm. H20 were used. After the first week, radiographs of the lungs showed rounded areas of radiotranslucency scattered throughout the lungs, and, finally, there was an irregular pattern of translucent areas alternating with areas of density. After six weeks the child died with signs of interstitial and subcutaneous emphysema and pneumothorax. The vocal cords were completely atrophied due to the continuous intubation.
CASE 6 This boy, weighing 1,710 g., who was thz first of twins born after 30 weeks' gestation, developed signs of H.M.D. during the first half-hour. Artificial respiration was started 31 hours after birth because of apnoeic spells. This was continued for seven days, using 80°' oxygen and increasing pressures up to 50 cm. H20 because the function of the lungs did not improve. The general condition remained very poor and during the 8th day of life, signs of kernicterus appeared. The bilirubin content of the blood at that time was 13-7 mg./100 ml., but had been maximally 16-9 mg./ 00 ml. on the 6th day of life. As the baby was clearly succumbing and died a few hours later, no exchange transfusion was performed. (Subsequently, we have performed an exchange transfusion in babies with disturbances in acid-base balance when the bilirubin content is reaching 15 mg./ 100 ml.) At necropsy a kemicterus and an intraventricular haemorrhage were found.
CASE 7 A boy weighing 1,720 g., born after 31 weeks' gestation, developed the respiratory distress syndrome soon after birth and artificial respiration had to be started within 6 hours of birth. Pressures of 40 cm. H20 and 80% oxygen were given, but the oxygenation of the blood decreased, probably as a result of a progressive right-to-left shunt of the blood. The baby died after three and a half days. At necropsy, a thrombosis of the portal vein and a focal necrosis of the liver were found. In all cases impressive pathological changes were found in the lungs. The lungs were heavy, the weights varying between 60 and 120 g. Moreover, they appeared to be compact and non-aerated except in one child treated for six weeks (case 2). In this particular case emphysema and distinct pools of mucous material were detected.
The microscopical changes could be divided into three groups: those in the bronchial system, in the alveolar apparatus, and in the interstitium. The bronchi and bronchioli showed marked epithelial alterations. In several sites the epithelial cells appeared to be necrotic, whereas elsewhere the epithelial layer was detached. Apart from this, hyperplasia and squamous-cell metaplasia were noted (Fig. 1) . Mitoses were numerous. Moreover, the muscular layer of the bronchi showed hypertrophy combined with hyperplastic mucous glands.
The alveolar epithelium was extremely atypical with signs of degeneration, including pyknosis of nuclei and eosinophilia of the cytoplasm, as well as signs of regeneration, such as mitoses (Fig. 2) .
Hyaline membranes were found in many alveolar ducts. Sometimes a mixture of hyaline masses with degenerated alveolar cells completely filled the lumen. In nearly all cases the hyaline membranes contained bilirubin pigment.
3D
The alveolar spaces and ducts were widely separated by a loose connectivetissue in which a distinct proliferation of fibroblasts was apparent (Fig. 3) . This loose texture was seen in all cases except in the child treated for six weeks (case 2).
In this case a pronounced interstitial fibrosis was found (Fig. 4) . The pulmonary arteries showed medial hypertrophy, whereas the lymphatics were dilated.
DISCUSSION
Fourteen newborn infants with H.M.D. were treated with artificial respiration using intermittent positive pressure (I.P.P.). Eight babies died with severe pulmonary changes. There appeared to be a marked difference in severity of the pathological changes between the seven babies treated for one to six and a half days and the one child treated for six weeks. In that particular case a distinct interstitial fibrosis existed, whereas in the other seven children only a proliferation of fibroblasts was apparent with little formation of fibres. This may be an indication that there is a progression towards an irreversible stage. However, in this small series an intermediate group was not present. Northway, Rosan, and Porter (1967) 
